Objective-To describe a nosocomial outbreak of cryptosporidiosis during four months after June 1989.
Introduction
Infection with cryptosporidium species is a cause of shortlived diarrhoea in immunocompetent subjects' 2 whereas in patients with AIDS it causes prolonged, often fatal, diarrhoea, for which no effective antiparasitic treatment exists.4 In Denmark cryptosporidiosis of more than one month's duration was seen in seven (3%) of the first 231 Danish AIDS patients. ' We report the epidemiological data and some clinical observations from a nosocomial outbreak of cryptosporidiosis in AIDS patients.
Setting
The department of infectious diseases provides health care services to about 100 patients with AIDS and about 500 HIV antibody positive subjects without AIDS. The ward has 32 beds in one bedded and two bedded rooms, about half of which are occupied by patients with HIV related diseases. Cryptosporidiosis was diagnosed in one patient in the department in 1987, in three in 1988 , and in one during the first five months of 1989.
Outbreak
On 19 June 1989 a 29 year old, psychotic homosexual man was admitted from a closed psychiatric ward. He was HIV antibody positive, and AIDS was diagnosed on the basis of progressive multifocal leucoencephalopathy. He had watery diarrhoea and faecal incontinence, and cryptosporidia were found in a stool sample taken on 20 June. He was grossly negligent about basic hygiene, including washing his hands, and was confined to his room, but as no physical restraint could be used he was repeatedly observed in the ward; on at least two occasions he was seen picking ice for soft drinks with his hands from an ice machine situated in a storeroom in the ward.
During the subsequent 10 weeks 17 cases of cryptosporidiosis were diagnosed, with a peak incidence about seven weeks after the arrival of the index case. Cryptosporidiosis was diagnosed in another two patients 14 and 17 weeks after the arrival of the index case. The cases had one common exposure. During the hot summer of 1989 ice cooled soft drinks, with ice from the ice machine in the ward, were served to patients, staff, and visiting relatives both in the ward and in the outpatient department.
Measures taken
The ice machine was closed down on 14 August and cleaned, and the ice was subsequently used only for cooling blood samples. Isolation procedures for patients with cryptosporidiosis (wearing gloves and gowns for close contact) were not changed, and no other supplies of food and beverage were changed. Regional and national health authorities were notified of the outbreak. The new cases seen thereafter could all be traced to exposure during admission or visits to the outpatient department from 20 June to 14 August (the transmission period).
The HIV antibody positive patients who had been admitted as inpatients during the transmission period were asked to deliver a faecal sample for examination for cryptosporidium oocysts, irrespective of their symptoms. Of 60 such inpatients, 38 (63%) delivered a sample. Outpatients, HIV antibody negative inpatients, and staff members with symptoms of cryptosporidiosis were also offered a stool examination.
All stool samples were examined for cryptosporidia with a modified Ziehl-Neelsen staining technique of faecal smears.
Patients
During the transmission period 73 HIV antibody negative and 60 antibody positive subjects were admitted as inpatients. Among the 60 HIV antibody positive inpatients, 14 Determinants of outcome of infection Table II shows selected clinical and paraclinical data on the 18 HIV antibody positive patients in the outbreak. Of the five patients whose diarrhoea resolved, three recovered spontaneously after diarrhoea lasting two, three, and nine days respectively. Two patients with prolonged diarrhoea recovered after treatment with hyperimmune bovine colostrum or zidovudine for 46 and 90 days respectively.
The HIV antigen concentration and CD4 counts did not differ significantly between the five patients who recovered and the eight who died of cryptosporidiosis; most of the patients had a content of < 100 million CD4 cells/l.
Attempts at treatment
The following treatments were tried, with negligible or no effect: sodium antimony glyconate (Pentostam) 5 mg/kg intravenously plus 5 mg/kg orally per day (three patients), roxithromycin (three), spiramycin (five), clindamycin plus quinine (one), and intravenous interleukin 2 (one). Hyperimmune bovine colostrum and placebo were given to eight patients as part of a placebo controlled, blinded, crossover clinical trial (N H0jlyng, personal communication). Direct evidence incriminating the ice machine in the ward is lacking, as it was closed and disinfected before it was realised that cryptosporidia might have been detected after filtration of the water it contained.78 Our contention that ice from the machine transmitted cryptosporidia around in this outbreak, however, is supported by strong circumstantial evidence. Firstly, the patient who was the index case was observed picking ice with his hands, which on other occasions were observed by other staff members to be soiled with faeces. Secondly, the outbreak included a visiting relative and an employee who shared soft drinks but not food with the patients. As the employee was a secretary infection through direct patient contact was ruled out; the visiting relative was the wife of a patient with fever of unknown origin, unrelated to HIV infection. Thirdly, the outbreak included four patients whose only contact with the department during the transmission period were visits to the outpatient department. Ice from the ice machine was used in soft drinks for those attending the outpatient department during the transmission period. Fourthly, transmission was stopped after strict confinement of the index case to his room and closure of the ice machine despite the continued presence in the ward, for several months, of patients infected with cryptosporidia during the outbreak. No other departmental routines were changed.
During the course of this outbreak several important clinical observations were made. The minimum mean incubation time of 13 days is about twice as long as the two to five days and 7 2 days previously reported.39 Our incubation times may represent a biased selection of the minimum incubation times observed. As the bias consists of exclusion of two patients with very long minimum incubation times a less biased estimate would yield an even longer incubation time.
In a study of cryptosporidiosis in Finns going to Leningrad9 no case of asymptomatic carriage was detected, and the authors suggested that such cases are rare. We found two cases of asymptomatic carriage among 18 symptomless patients examined for cryptosporidia, and together with other studies in AIDS patients'0 '2 this indicates that asymptomatic carriage of cryptosporidia is a frequent occurrence in exposed AIDS patients, just as it is in non-immune children in locations where cryptosporidiosis is hyperendemic. '3 This might explain the longer incubation time in our AIDS patients with cryptosporidiosis, as diarrhoea could result from aggravation of the immune deficiency in a symptomless HIV antibody positive carrier, giving the appearance of a long incubation time. Alternatively, however, a long incubation time may result, at least in part, from infection with relatively small inocula, too small to establish infection in immunocompetent subjects. This is consistent with three of our clinical observations. Firstly, we saw no cases of symptomatic cryptosporidiosis among HIV antibody negative patients despite similar exposure of a similar number of patients; in contrast, the attack rate among our HIV antibody positive inpatients was 19%. Secondly, our analysis of risk factors showed consistent trends, though individually not significant, towards more advanced HIV disease among patients developing symptomatic cryptosporidiosis, indicating a relation between immunity and infectious dose. Thirdly, the analysis strongly points to treatment with oral sulphonamides as an important risk factor. In experimental studies the inoculum required for establishing clinical infection with enteric organisms may be reduced dramatically when the host is pretreated with oral antibiotics.'4 Whether oral sulphonamides independently increase the risk of acquiring cryptosporidiosis will require further studies.
Recovery from diarrhoea was seen in 31% of the patients, which corresponds to reported figures.3 12 We did not see an unequivocal positive effect of any of the treatments tried. The recovery rates in uncontrolled treatment trials'0l '1 are of the same magnitude as the rate of spontaneous recovery, underscoring the unreliability of such studies.
Only a few reports of nosocomial spread of cryptosporidiosis exist. In one case five of six patients in a bone marrow transplant unit contracted cryptosporidiosis; all ultimately recovered,8 but the mode of spread was not discovered. In another report spread of cryptosporidiosis from an AIDS patient to staff members was described. '7 The present outbreak of hospital acquired cryptosporidiosis is thus the most serious to date, both as regards number of cases and number of deaths attributable to diarrhoea. Routine precautions against transmission of enteric organisms were in use throughout the outbreak, and we found no case for using more restrictive guidelines. Continent, cooperative patients need not be isolated in their rooms. The painful lesson from this outbreak is not that the guidelines were insufficient, but that their non-observance may have serious consequences. Firstly, the medical director is appointed by the chairman, the non-executive directors, and the general manager.2 Though it would be preferable that the person appointed had the confidence of the medical staff, the post of medical director is not a representative appointment but an executive one, in which corporate responsibility is shared as a member of the board and responsibility is to the general manager. Indeed, no member of a trust board is a representative member, which is one reason why chairmen of medical advisory committees should not become medical directors. Doctors will continue to require independent representative machinery but it would be a confusion of role and interests if one doctor were to attempt to have both an executive and a representative role. (This is, of course, one of the problems that has had to be faced repeatedly by unit medical representatives over the years.) Secondly, the original working paper says that it might be possible to combine the medical directorship with some clinical work.2 There clearly exists an expectation that the position requires more than regular attendance at board meetings to represent the views of doctors. In fact, the most powerful reason why this position cannot be combined with a representativethat is, elected-position is that it actually requires a full time executive contribution to developing a trust's services. This assertion is based on an analysis of the work that will be required within the new arrangements for the NHS -in particular, on that required in a large teaching hospital with a wider range of specialties than most hospitals in the United Kingdom. The 
Medical services
The medical director's responsibility is to develop the comprehensive provision of medical services and to advise how they contribute to the aims and priorities of the trust. Currently, unless the director of public health attempts this, no individual has this responsibility. The specific responsibilities that would flow from this include the following: * To overview and advise on arrangements for ensuring that the general performance of medical services in all specialties is efficient and in line with current medical practice and to satisfy the general manager and the board that the arrangements are adequate. An important way of achieving this is through facilitatingand supporting the implementation and development of medical audit * To review existing medical services, identifying any shortfalls in the range of services provided and to proposing means for dealing with them * To enhance the relation of medical specialties with one another, ensuring that they dovetail as appropriate, including undertaking any arbitration between specialties, as necessary * To help the general manager in handling consultant contracts * To develop and facilitate the participation of consultants in management, in particular, in giving direction to the trust * To establish arrangements for obtaining medical opinions on priorities for development (or retrenchment) and ensure that .these priorities are consistent with financial and other considerations * The role of the board of directors should not be confused here with that of management boards, whose
